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[57] Abstract: 

PURPOSE: To provide a method for analyzing and isolating a gene participating in 

biosynthesis of biotin in a coryneform bacterium, transducing the aforementioned 

gene into a coryneform bacterium of the same species and efficiently obtaining the 

aforementioned genetic product from the coryneform bacterium. CONSTITUTION: A DNA 

fragment containing a gene capable of coding biotin synthetase is isolated from a 

strain of Brevibacterium.flavum MJ-233 and the base sequence of the resultant gene 

is determined. The biotin synthetase is highly produced by the Brevibacterium. 

flavum MJ-233 transformed with a plasmid capable of replicating and proliferating 

in a coryneform bacterium into which the DNA fragment containing the gene capable 

of coding the aforementioned biotin synthetase is introduced. COPYRIGHT: (C)1992, 

JPO&Japio 
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(54) [%9J0>£fM lf^>^>ir^~1?$ii-H-rS31feT^^DNA^M-^ e t:r;^(DfiJ^ 
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(2) ^¥4-278088 
1 2 
Wfr3fi!#<0*5S] * J - 2 3 3Tfc*»#JS2|2«ODNA0rtf-. 

*£:3-FT*»£^££fcDNA»rH-. 1. 7kbT*^S*^2l2«©DNABfrlV. 

[»#^2] 3v*®mm<tt?>m*&<Dm&? ci»*^5] ^oDNA«sE5»n?^$nst:^> 

/^fU^^^A (Brevibacteriam flavum) M* 

ITGACAAKC CC6CCACCAT CCTTGiCACC GCCCGCACCC AA3TTCTGGA ACAGGGAATT 60 

SGCC7TAAIC AGCAGCA6T7 GATGGlGGTT CTCACCTT6C CTGAAGAGCA A8TCCCAGAC 120 

TTGA7GGAAT TA6CCCACCA GGTTCGGTTG AAGTGGTGTG GAGAGGAAAT CGAGGTAGAG 180 

GGCATTATTT CCCTCAAAAC TGGCGGTTGC CC7GAAGATT GCCITTTCTG CTCACAGICT X40 

6GGTTGTTT3 UTCGCCG67 66CTTCGGTG TG6CTGGATA TTCCGAA1CT GGTTGAAGCC 300 

CCTAAACAGA CCGCAAAAiC TGGCGCT A CC GAATTCGATT TCCTCGCCGC AGTCAAGGGC 360 

CCTGATGA3A G6CTCATGAC CC46CI6QAG GAA3CAGTCC TCGCGATTCA CTGTGAAGTT 420 

GAAAITGAAG TCGCAGCATC GATCCGAACG TTAAATAAGG AACAGGTGGA TCGCCICGCT 4S0 

GCTGCC6GCG TGCICCGCTA CAACCATAAT TTG3AAACTG CGCG7TCCTA TTTCCCTGAA 540 

GTTGTCACCA CTCATACATG GGAAGAGCGC CGCSAAACTT TGCGCCTGGT GGCIGAAGCT 600 

GGAATGGAAG TCTGTTCCGG GGGAATCTTA GGA ATGGGCG AAACTTTAGA GCAGCGCGCC 880 

CAGTTTGCC6 TGCAGCTGGC GGA6CITGAT CCCGACGAAG ICCCCATGIA CTTCCTTGAT 710 

CCTfGfTXGG GCACCCCATT TGCCfi ATAGG AATGTATG6A CAGCC6TGAC GC.TCTGGCCT 780 

CATATTGGTG CGTTCCGCCT TGCGATGCCT CACACCATGC ITCGTTTTGC TGGCG6TCGC 840 

GAGCTGACTT TGGGCGACAA GGGTTCCGAG CAAGCCCTCC TGCGAGGCAT CAAIGCSATG 900 

ATCGTCGGAA ACTACCTGAC CACGCTCGGC CGCCCAATGG AAGATGACC7 CGACATGATG 980 

6ATCGTCTCC AGCTGCCCAT CAAAGTCCTT AATAAGGTCA TCTAA 1005 
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(3) 1SM¥4-2 78088 

3 4 

Bet Thr II* Fro Ala Tbr lie Leu Asp Thr Ala Art Tkr 61* Val Las 

15 10 IS 

GIo Gin Gly He Gly Leo Asa Gin G1d Gin Lea Ret 61a Val Leu Tbr 

20 25 30 

lea Pro .61* Glu GId He Pre Asp Leo Hot Gla Lee Ala His 61a fal 

35 40 45 

Arc Leu Lys Trp Cys Gly Glu Gla lie 61a Val Glu Gly lie lie Ser 

50 55 60 

Lee Lys Thr Gly Gly Cys Pre Glu Asp Cys His ?be Cys Ser Gla Ser 
65 70 75 80 

Gly Lea Pbe Gla Ser Pro Val Ala Ser Val Trp Lea Aep lie Pro Abb 

65 90 SS 

Let Val Gla Ale Ala Lys Gla Tbr Ala Lya Tbr Gly Ala Tkr Glu Pbe 

100 105 110 

Asp Pbe Val Ala Ala Val Lys Gly Pro Aap Glu Ire Leu Act Thr Gla 

115 120 125 

Lea Glu Glu Ala Val Lea Ala lie Die Ser Glu Val 61 1> He Glu Val 

130 135 140 

Ala Ala Ser lie Gly Thr Lea Asa Lys Gla Gin Val Asp Art Leu Ala 
MS 150 155 1R0 

Ala Ala Gly Val Bis Arc Tyr Aso His Asn Leu Glu Tbr Ala Arc Ser 

165 170 175 

Tyr Pbe Pro Gla Val Val Thr Tbr Bis Thr Trp Gla Glm Arc Arc Glu 

ISO 1SS 190 

Tbr Lee Arc Lee Val Ale Gla Ala Gly Bet Gla Vol Cys Ser Gly Sly 

185 200 205 

He Lea Gly Net Gly Gla Tbr Leu Glu Gin Arc Ala Gla Phe Ala Vel 

210 215 220 

61 b Leu Ala Gla Leo Asp Pro Aip Gla Val Pro Bet Asd Phe Leu Asp 

[ft 3] 30 

225 230 235 240 

Pro Arc Pre 61y Tbr Pro Pbe Ala Asp Arc Asb Val Trp Tbr Ala Val 

245 250 255 

Thr Lea Trp Pro His He Gly Ala Pbe Arc Leu Ala Bet Pro Bis Thr 

280 265 270 

Bet Lee Arc Phe Ala Gly Gly Arc Glu Lea Thr Leu Gly Asp Lys Gly 

275 2S0 2S5 

Ser Gla Gin Ala Leu Lou Gly Gly He Aca Ala Bet He Val Gly Asb 

200 295 300 

Tyr Leu Tbr Tbr Leu Gly Arc Pro let Gla Aep Asp Leu Asp Bet Bet 
305 310 315 320 

Asp Arc Leu Gla Lea Pro He Lys Val Leu Asa Lys Val He 
325 330 

ut *3t 7 ] i - 6 mimMzmmznttD 9 1 m*m 7-8 n^rtiMzttmoimx 

Sffi&X^XSH. 50 CO 0 0 1] 
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(4) 

5 

(*f ft 5^fXW tf ^ £ tr* >©ft^*RJB 

m&mzmz* 

[0 0 0 2] \Z*?>i'>1r*-i£\t. tt^y^fo 

[0 0 0 3] tK 
*i©«**©4«C«l4:3n* fc?*5 >0>1 &r$> 

k>> #KL&mftm<DmmmtLT. **v>wtbF©»£ 

[0 0 0 4] ft*, *Mfcfcm*fcb**>©«tfti: 
LTte, /^J^ (Bacillus) «. X^XUbT (Esch 
erichia) T^D/^f'J^A (Agrobacterium) 
JR. PU^/tpTWlk (Chromobacteriua) «, S/a 
-F«-X (Pseudoaonas) JR. (Art a? 

hrobacler) i«0«4ft&ffl^6**«l»&nT^* 

(»H|BB5 6- 1 60998%^) . £^::tt<E>l?£ 

#-ra*ttfe***nTV>« (flIAtf H. Yanagataet a 
I, Agri. Bial. Chem., 4 7 . 1 6 1 1. 1 98 3) . 
[0 0 0 53 «£»£JBV>Tb*^>£ 

jBSLA^t-rsaft. #£#ttb**>ic«fc*3*aft 

7-t- F/t*;/*IM*MII<Z>&& a Izumi. K. Ogata, 
Adv.Appl. Microbial. 2 2, 155-157. 197 
7) , H*^>tt&^SL^£l£S*ft^ Sfc&JIflc 30 

[0006] xwjw«±*<©«A*«rr«^ 

'J^A-7 7nA (Brevibacteriui flavum) MJ-2 
3 3, yi/^f'J^ • 7^ h77-^>^A (Br 
evibacterium lactofermentma) ATCC 1 3 8 6 9, 
n'J*/t^U^A- (Corynebacterium 
glotamicuffl) ATCC3 183 1, ^Uhf/t^xU^A 40 
• 7>€-7^X (Brevi bacterium amnion iagenes) 
ATCC I 3 74 5^ttfcf^>||^^bT^O, 

b*^>&*< ZMLtt^z t&to ^nru*. 

[0 0 0 7] ri^>a>^^l9^-rsa^iUT 
te. XvXUtTo'J (Escherichia coli) &3fe<D3t 
^«k<i^$nt^0, bioA, bioB, bi 
oC, b 1 oD, b 1 oF. b i 
CiiWlShTIf^. CO^tS. bloAli7.8-v 
7$;^7^>17^y h^>X7X5--tf, bio 
B«lf^>>'>ir^-i?. b i oCfctfc^UJUCoA 50 



^§3^4-2 7 808 8 

5 

— tf, bloDttrXftetf^f^- 
1f, b i oFtt7-yh-8-75/^;W:f>&->> 

K^Ttt, SXm&OTttt* (A. J. Ot 

suka et. ah, J. Biol. Chen. 2 6 3 , 1 9 57 7- 

1 9 58 5, 1 9 8 8). bloA, bloB, 
b i oC, bioD, b i oFlfeflib i oABFC 
D)^^D>^lT*r), *V>%m*> bioA 
tb i oBm&P<om£W&9'&*1l'-Sr-\z£f)m 

<omm\z, b i oA»e^lcn-r ; $n^H^>yy 

^l/-*-K*££U If *^>§l£«:*^d 
JMrr*C£jW&l&nTI** (J. Biol. Chem. 2_6 
3_* 1 0 1 3-1 0 1 6, 1 98 8) . 
[0008] 

mm<D\±*?>±£&\zw*-rzikte?zmtt • 

[0 0 0 9] 

^i40)A»@«S^*fflv^S!liffl^tt»(rJ:0, tf 
*?>E&&0nV*m&m\Z'J><tbb i oB, b i 
oA, b i oD(D3SOt;^>*^cg8^-rs3tfe 

ft^^-^X^KtCaiALT, 

isjftu &m)*mmm*m2frzct\z±*), 

%^l:J:n(t (l) □•J^H«illS*c3t)t;^>v> 

tf*3-H-r*«eT- (b iob) moNA 

BrK\ (2) KDNA^fM-^A^nfelfl^^^xa 
F, (3) ^ffi»A^X5HT^SI£^$nfentj^ 
(4) K3y*Stt»£**U **tt+fcfc? 

[0 0 10] J^T*^^O^T$6icPiBi^^T 
^5. rif^>v>-t^-if&3- HT^3ie 

f^tJDNAiH-j (J^TdtlS: Tb i o BWfrj £ 
Bfrft-T ££££*&*) xX^tT^^erf^ 

-fe^— tf^n-Ff^^ (b i oB) Sr^tJDNA 

[0 0 1 1] ±Eb i oB^rM-^l&igift^m^ 

2 3 3 (FERM B P - 1 4 9 7) 
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(5) 



®H¥4-2 7 8 0 8 8 



8 



#, ^Wkf/^xU^A-T>^r:ry^X (Brevibac 
terluii awioniagenes) ATCC 6 8 7 1, (^ATCC 
1 3 7 4 5, I^ATCC1 3 74 6, 7H£/t*xU«> 
A*x/tU^^A (Brcvibactcriuia divaricaton) AT 
CC14 02 0, ^Vtrn^T'U^A-7^h7T-^ 
(Brevibacterium lactoferaentum) ATCC 1 
3 8 6 9. a'JWfU^A • (Coryne 
bacterian glutamics) ATCC 3 183 l»*tfrfij|c 

[0 0 12] Z.n^<»W&mk&tofrt>h i oB»rK-£ 

[0 0 13] Tfct>£, b \ oB^rM-cOWWi, 
U^aUM, (Br 
evibacierium flavun) MJ-23 3 (FERM BP- 
1 4 9 7) #(D5ftfc#±l;:#*:U 

•f, -iVKM^ttl* • 7^/XAMJ-2 3 3«cCD» 
«»^e»fe*DNA&ttWr^. C^ftMDNA^ 
By§fcfWJK£$, MtfSau3AI»t» DNA 
ltffr<D*2;*#tt2 0-3 OUb\ZteZ>£o\Z®ftftMT 

[0 0 14] §^n^DNA^^375 F***-. 
M&tfpWEl 5fcttAU u(D3X5 K&ADNA i 
o vitro Packaging Kit£ffll>SflmHAK<fcD> b i 
oB<D9t&L1ti<:mM&BMi (Journal of Bactcriolog 
v. vol 9 4, p 2 0 6 5-2 0 6 6. 1 9 6 7]&tfJou 
rnal of Bacteriology vol 112, p 8 3 0 - 8 3 

9. i 9 7 2#hb) \zmxTz>. c 

[0 0 15] #^n«5^»fi««cJ:03X^HDNA^ 

tfn^xU^A • ymixM} -2 3 3flc&fcftlfi*tf) 
b 1 oBKfr«S-*»"r*;:i:*«Tf^*. *<LT 

®e>n*b i oB^mt ^€r$^2o-3okbt^ 

[0 0 16] h£Tf§*nfcb i o A, bioD 



Kpn I 1 
Sac I 1 
EcoR I 1 



[0 0 17] #6ns^ste»#£o:/^x^ HDNA 

V fcf A'* x 'J * A • 7 7AAM J — 2 3 3 l*$fefi#&# 
(D b 1 o B»f>V £*8 • nitfrf S £ 

[0 0 18] JK&^olCLTH^nSb i oBBrfrcO- 
-D\t. hftJWWrWk • 7 J -2 3 3 

«c<D5fefe#DNA£ffllB»*S a u 3 A I *>ffi##*PKl 
20 JcDSJDfflU SSK^tl^SliBSUBH i nd HIT 
®Qm?£t\ZJ:z>Tnt>n%j:%Ztfi1&5. 5kbtf)D 
NA^^Ct^^. 

[0 0 19] £4>fc)5. 5kb(Otf^>v>-fe^-if$: 
3-FT**fcT£^tfDNA«tf-£:, &S©fWIE»* 

g2£ 1 KtkT. 

[0 0 2 0] fcfc, *Wffl*£:fe^T, fBIEBMSKJ:* 
r&WgB&Srj 12, DNAWttXtt^Xi* F£, iUM 

itftfu 7* »J;V75 Fy;u«&*»K:fi*u am** 

[0 0 2 1] r«j»r»rM*^^$j fttf^xs 

FG>*#S«:, 7#D-xyjP*&fcft£m>*«£K: 
«, x^/X'JtroU^^A^J-v 5 (Aphage) 
©DNA^©»3SsHind I 1 1 ~CtyfRVX&*>tlZ> 
#^aK*JCD D N A&tK-cb E-7 # 0 - X^±T 0>Sc 

30 -xmi 7477-y (<*> x 1 7 4pb 

age) ODNA«flfig»*Hae 1 1 I T*S0rLT*t6 
tl^^TfiK^I^DNA»rM-co^-3pU7^U;V7^ H 

ttfc*»T, lkbJ^±0tf>t<O*£SKO^Tte, 1% 

7^o~xy;v«M*i?iic<i:^T^6nsiem&«^ 

40 4%^U7^»J;i/7^r ; y^m^»iCJ:^T#^tlS 

[0022] 
U£l] 



IS 1 



9)BrgffrcP:fcg3 (kb) 
3.0 , 2.5 
1.7, 3.8 
0.6, 4.9 



(6) 



^08^4-2 7 80 88 



±££1*, 3. OkbcOKpn I $J»r»rK\ 1.7kb<7) 

sac immmfrhxitYitty^stt-ttn-Y 

?*£t?DNAtfm::^3ft*t><DT&5. 
[0 0 2 3] J&KLT, E*^>->>-fe*-i?£ri--F 

3 3 0$fcfc#DNA£$IBII*Hi nd I 1 1 &<fctfK 
pn IT^J0tfjr^t;c«i:D»6n^t$^3. Ok 
bCDDNAtftf-, *J:ffiJfefi#DNA^lS»^HI 

ummm &&&&& 

Sac I 1 
EcoR I 1 



20 



*nd 1 1 I£«fctfSac IT#9fflT££llckD#£n 
l. 7kb©DNAI&K-*tc^£nTV>£<b 

[0 0 2 4] ±B»3.0kbcODNA»ffr^<fct;*51. 7 
kb<DDNA«fr£, $^IC^acOiiI©»*T^»rLfct 

[0025] 
[S2] 

*i0 

__2 

flgrBfK-<P;*;g£ (kb) 
1.7, 1.3 
0.6, 2.4 



[0 0 2 6] [£3] 

5 3 

mmmm ®mm ®MMft<Q±2z (kb) 

Spbl 1 0.2, 1.5 

EcoR I 1 0.6, 1.1 

Soal 1 1.0, 0.7 

Hi DC II 1 1.5 , 0.2 



2 3 3 <D$feft#DN A£«[R»*H 1 n d III *5<fctf 

sac i -e®Qto-rz.t\z&r)&*>nz>*:£zi)mi . 
7kb©DNAW>vic^^T«, *<Dm&mm&? ; 7x* 

FpUC 1 8^fcttpUCl ^fflV^io^^v^ 
Ut^-FBmfe (dideoxy chain termination &) (Sa 
nger, P. et ah, Proc. Nat. Acad. Sci. USA 7_4, 
5 4 6 3, 1 9 7 7) \Z£0&fe?ZZ.£tfX%Z>. £ 



<o& o \z vxikfe Ltz±mm i . 7 kb<0D n Am from. 

oB) IS, &0>E#l£*rLT:fcD, 3 3 4©75/K£ 
3- FT* 1 0 0 2<D&&tti)**>mtii2tlZ> : 

[0027] 

Wfc4] 
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u 

ATC ACA 
Rel Thr 
1 

GAA CAG 
Gla G)d 

TTG CCT 
Leo Pro 

CGG TTG 
ire Leo 
50 

CTC AAA 

Lou Lys 
65 

GC€ TTG 
Gly Lev 

CTC- GTT 
leu Vsl 

GAT TTC 
Asp Ph« 

CTG GAG 
L*« Glo 
130 
GCI GCA 
All Ala 



ATC CCC 
XU Pro 

GGA ATT 
Gly lie 
20 

GAA GAG 
Glo Gin 
35 

UG TGG 
Lys Trp 

ACT CGC 
Thr Gly 

TTT GAA 
Phe Glu 

GAA GCC 
Gill Ala 
100 
GTC GCC 
Val AU 
115 

GAA €CA 
Glu lie 

TCG ATC 
Ser lie 



GCC ACC 
Ala Thr 

5 

GGC CTT 
Gly Leu 

CAA ATC 
Glo II* 

TGT GGA 
Cys Gly 

5GT T€C 
Gly Cys 
70 

TCG CCG 
3or Pro 
B5 

3CT AAA 
ila Ly* 

ZCX GTC 
Ma Val 

3TC CTC 
Ul Ug 

3GA ICG 
Sly Tbr 



ATC CTT 
He Leu 

AIT CAG 
Atn Glo 

CCA GAC 

Pro Asp 
AO 

GAG GAA 

Glo Glu 
55 

CCT GAA 

Pro Glu 

GTG GCT 
Val Ala 

CAG ACC 
Glo Thr 

AAG GCG 
Lys Gly 
170 
GCG ATT 
41* lie 
135 

TTA AAT 

Leu Asn 



[0 0 2 8] 



(7) 

GAC ACC GCC CGC ACC 
Asp Tbr Ala An Tbr 

10 

CAG CAG TTC ATG GAG 
Gla Glo Leu Bat Glo 

25 

TTG ATG GAA TTA GCC 
Leu Ret Glu Lea Ala 
45 

ATC GAG GTA GAG GGC 
IU Glo Vol Glo Gly 
60 

GAT TGC CAT TTC TGC 
Asp Cys B is Phe Cys 

7S 

TCG GTG TGG CTG GAT 
Ser Val Trp Let Asp 
90 

6CA AAA ACT GGC GCT 
Ala Lys Tbr Gly Ma 
105 

CCT GAT GAG AGG CTC 
Pro Asp Glu Arr Leo 

125 

CAC TCT GAA GTT GAA 
(lis Ser Glu VaJ Glo 
M0 

AAG GAA CAG GTG GAT 
Lys Glu Glo Val isp 

30 [ft 5] 



ftB8¥4-2 7 80 8 8 



12 

CAA GTT CTG Aft 
Glo Val Leo 

15 

GTT CTC ACC 96 
Val Lea Thr 

30 

CAC CAG GTT 144 
Bis Glo Val 

ATT ATT TCC 1BZ 
He lie Ser 

TCA CA6 TCT 240 
Ser Glo Ser 
80 

ATT CCG AAT 286 
lie Pro Asn 
95 

ACC GAA TTC 336 
Thr Glu Phe 
110 

ATG ACC CAG 3*4 
Ret Ibr Gin 

ATT GAA GTC 432 
lie Glu Val 

CGC CTC GCT 480 
An Leo Ala 
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(8) &B§¥4-2 7 8 0 8 8 

13 14 

MS ISO 155 160 

GCT GCC 6SC 616 CAC CGC UC AAC CM AAT TTC GAA ACT 6C6 CGT TCC 518 
41a All Gly Val II a Kw% Tyr Asr Bis Asi l.eo Gli Thr Ala An Sar 

185 L7Q 175 

TAT TTC CCT GAA GTT CTC iCC ACT CAT ICA TGG GAA GAG CGC CGC GAA 576 
Tyr Pho Pro Glo Val Val Thr Tar His Thr Tr? Glv Glo Arc An Glu 

180 165 100 

ACT TTfl CGC CTG 6T6 GCA CAA GCT GQA ATG GAA OTC TQT TCC GGC GGA 624 
Thr Leu Arc Lea Val Ala Glu Ala Sly Ret Glu fal Cya Sar Gly Gly 

195 2G0 205 

ATC TTA GGA ATG GGC GAA ACT TTA GIG CAG CGC GCC GAG TT7 GCC GTG B72 
Ila Leu Gly Net Gly Glu Thr Lea Gil Gin Are Ha Glo Phe Ala Val 

210 215 220 

CAG CTG GCG GAG CTT GAT CfX GAC GAA GTC CCC ATC AAC TTC CTT GAT 77.0 
Gin leu All Glu Leo Asp Pro Asp Glo Val Pro Het Asn Phe Leu Asp 
225 230 235 240 

CCT CGC CCG GGC ICC CCA TTT GCC GAT AGG A AT GTA TGG AC A GCC GTG 768 
Pro An Pro Gly Thr Pro Phe Ala Air An Asa Val Trp Thr Ala Val 

245 250 25S 

ACG CTC TGG CCT 3AT ATT GCT GCG TTC CGC CTT GCG ATG CCT GAC ACC 818 
Thr Uu Trp Pro lis ila Gly Ala Phe Art Uu All lit Pro Ria Thr 

260 255 27 D 

AT 6 C1T CGT TTT GCT GGC GGT CGC GAG CTG ACT TTG GGC GAC A AG GCT 864 
Ret Uu Arc Phe Ala Gly Gly An Glu Leu Thr Leu Sly Asp Lys Gly 

275 280 285 

TCC GAG CAA 6CC CTC CTG GGA GGC ATC AAT GCG ATG ATC GTC GGA AAC 912 
Ser Glu Gin Ala Lou Lou Gly Gly Ilo Asa Ala .let lie Val Gly Asn 

2B0 295 300 

TAC CTG ACC ACG CTC GGC CGC CCA ATG GAA GAT GAC CTC GAC ATG ATG 960 

[0 0 2 9] 30 Cfb6] 

Tyr Lea Thr Thr Uu Gly Arc Pro Net Glu Aap Asp Uu Asp Ret Ret 
305 310 315 320 

€41 CGT CTC CAG CTG CCC ATC AAA GTC CTT AAT A AG GTC ATC TAA 1005 
Asp Arc Leu Gin Leu Fro lie Lys fa) Uo Asa Lys Val Ila 

3*5 330 



[0 0 3 0] J:E©*B»K^J*a^LTrta*»i!l!«)lf 
«^y^T>ttM Systen-lPlus tm^TSfcZtlfth 

[0031] wfto>to<7v\in97'*)*?j*-7 

7AAM J - 2 3 3 0%>&fcDNAfr*>l&&2ftZ>*% 



[0 0 3 2] a±fcB»Lfc*€r£#tt5. 5kb, ft 3. 
40 OMk mi. 7kb©DNAKrtO«BI»*fcJ:S«lfij» 

i&mzm i \z^t 9 

[0 0 3 3] *»W©lf*^>^>-k^— g^j- HI" 
*»£T£^tJDNA0r>t (b I oB»fm ft. n'J* 

CO 0 3 4] ttWOb I oBK/tfe*A+*££#T 
50 'Xt^tr^XSH^^-tl/Ttt, »B?2- 
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15 

4 2 1 2t5WmmzM*2tlT^Z>77X=i Hp CRY 
30:^2-2 7 6 5 7 5 ^$ftfcfE*K;* tlT^Z 
^7X5 FpCRY2 1, p C R Y 2 KE, pCRY2 
KX, PCRY3K7, p CRY 3 KE, pCRY3K 
X ; 1 - 1 9 1 6 8 6^«fc^«$tlT^y 

7X5 FpCRY2RtfpCRY3 ;ftB8«J5 8-6 7 

6 7 9^«lClE«OpAM3 3 0 ; #58085 8 -7 7 

8 9 5^«lC|BI|(0pHMl 5 19 :#0BPB5 8-1 

9 2 9 0 O^SKJHtfCDpA J 6 5 5, pAJ611 
WpA J 1 8 4 4; ftPjPQS 7 — 1 34 5 0 O^HCSB 10 
«©PCG1 ;#BBBS5 8-3 5 1 9 7#^lrK«© 
pCG2 ; ftDBBg5 7-l 8 3 7 9 9*t&*g£i2ft(Z>p 
CG4Rt;pCGl l«€r*tf^i^t*«T€r-5- 

[0 0 3 5] *Tt>nU*Hffl»<Z)S^^^-«Tffl 
U fill* ^9X5 K^£*-<hUttt, ^U^m 

0>/W£L<, fl^tfT^X^FpCRYSO. pCR 
Y21, PCRY2KE, p C R Y 2 KE, pCRY2 
KX. pCRY3K7. p C R Y 3KE» pCRY3K 20 

[0 0 3 6] ±127^X5 H^^-pCR Y3 0£1H 
«-r**tttLTtt. ^UK^^'J^A-X^^r: 
X (Brevi bacterium stationis) IF012 144 (F 
ERM BP-2515) ^6^7X5 FpBYSO 3 
DNASiltJ (£©7*7X5 F©§ftm#RWl-9 5 

7 8 5 U M$Xho I 

4. 010X07*7X5 F©»g^fcfc&£i!]S&fcT£^ 
t*DNA&rfr£10DffiU MII^Ec OR I*5£tfK 
pn I T±££#fc)2. lkb©:7*7X5 H©ftSfc«IE ^ 
£^£fc£^£^trDNA^tf-£i8Dtfrr. cnfi©ffi 
»f^^7X5HpHSG298 ©Eco 
R I . K p n I M&RZtS a 1 I £££ 

«fco, :/7X5 w^-pcry3 ozm&tzzt 

[0 0 3 7] ±^7X5 F^**-^0*fggj 

©b i oB»flt©#All X 3 F'***-* 

8U ^C^itJgHb i oBtffrfci&SKlJfcUTSl** 

?7 9 - D N A ©#£-RC DNA U# — if^ST^IS 5 
it* z t \z J; 0 fr -5 c 
[0 0 3 8] 7^X5 FpCRY3 0^©#£«JJ3©b i 
oBBrtf-afcAte* Hp CRY 3 0 £®|g|p$ 

Ft *fefcT£^*jDNA»rH- (bioBVr 

DNAU^-tTTi$J|g$^*^i:^0fT5 

[0 0 3 9] £©J:5l;:LTjg|£3n*:/7X5 FpC 50 



&BFW4-2 780 8 8 

iff 

RY3 0lC*8E©b i oBSrfrfc^AbfcffiffcA;^ 

£<ha^€r*»!M.:/7X5 F©-oTfcD, #$S9*t 
6fciItt£:/5X5 FpCRY3 0-b I o2t«fcl 
&. 7*7X5 FpCRY3 0-b i o2©ffrfc£ft©# 

[00403 C©/7X5HpCRY30-blo2O 

[0 0 4 1] *ffiHlcJ:*77X5 FTJBK«£«L7* 

f'J')A'77;UMJ-2 33 (F ERM BP-1 
4 9 7). ^UtfA^xU^A • 77/tAM J -2 3 3 
-AB-4 1 (FERM BP - 1 4 9 8) , ^Hf/X 
^r , J')A-77/UMJ-23 3-ABT-n (F 
ERM BP- 1 5 0 0) , ^Uhf/t^xU^A • 77 
A'AM J -2 3 3-ABD-2 1 (FERM BP-1 

4 9 9) tittW^n*. 

[0 0 4 2] ±12© FERM BP- 1 4 9 8© 

Mm** FERMBP — 1 497 *^©S$fcS:Sllfc<h 

d l - a - 7 ^ ;mmm&*miwztt*2nitx? / 

-*Kfttt*£»T*a (#2^85 9-28398^ 
$g*!3-4«#» . SlTz, FERM BP-1500 
#©Bfctt, FERM BP-1 4 9 70®8c£JS#;£ 

8cT&* (ft0BB8 6 2-5 1 9 9 8^&fR#BB) . 
\Zs FERM BP- 1 4 9 90lttttFERMBP- 
1 4 9 7 iKr7 5 
:J--iffcfiS&£S8rC&* W^HS6 1- 1 7 7 9 9 3 

[0 0 4 3] Jltl 6 ©&£&©& fC, -?WWrW 
A • 7>€-77*^X (Brevibacteriun amaoniagene 
s) ATCC687K NATCC13745, f^AT 
CC 1 3 74 6, 71/bfA^UtfA-x/tU^A 

(Brevibacteriun divaricatum) ATCC 1 4 0 2 0, 
7Ubf/^xU*A-7*h77-*>*A (Brevibac 
teriun lactofementUD) ATCC 1 3 8 6 9, UU^ 
/^f l J">A • >f)l&$l3& (Corynebacteriua glutan 
icon) ATCC 3 1 8 3 1 #ZW3LW&Q!>t LXm^Z 

[0 0 4 4] tt*8±&bT:/l/eMj*?U9/t- 77 
AAM J - 2 3 3 **©«8c£>8^**^ 
tn/7X$KpBY5 02 O&0PB6 3-36 7 8 
7^&*8#fB) ©fc8&, ^Efe&#BJgT&*ig£*t& 
*©T, ^CO^^^^ICtt. ^I^D^X^Hp 
BY 5 0 2^^-r*Ci^*tVi. *<D£5U77 
X^HpBY5 0 2^tW^im Wittf, 
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[Bac t. Rev. 3_6 p. 3 6 1-405 (1972) # 
m - ±f27^X^ HpBY5 0 2 £ A^tCC^f* 

[0 0 4 5] «*^e^^U^A • 77/UMJ- 
2 3 3<D£W£*5fe£»Cja#r*«&07#U v>*U 
yV (WkBl: 0. 2-5 Oug/iil) fclXttX^^A 
^ F (IftS : 0.2-50 11 g/nl) *&*tt*ift 

X±ICHflFLft39<&. ft 2 4«RQtt3 S'CTJS*?'*. 

#53 5<CT#J2 BJ& 

ffl»fP€f?V^ ^X5FpBY5 0 2^|»S$nT^ 
£«c&SiR-r*. CO^lCcfc0^5X5 PpBYS 0 
2*«»*Sn&^Uh7^xU^A • 77/UMJ-2 

[0 0 4 6] CO^^fcLT^^nS^Hf/t^xU^ 
A • 7 7AAMJ -2 3 3 6*M*a,©MB2^7X5 K 
cO^K<E»fet LTtt, Xyl'J t7o UfttfXJUf 
-7 • *nh#7ir^T»enr^<5J:5fc [Calvi 
n, X.IL and Hanawatt, P.C. Journal of Bacteliolog 
y. 1 7 0 , 2 7 9 6 (1 9 8 8): Ito, K. , Nishida, 
T. and Izaki. K. , Agricultural and Biological Chen 
istry. 5_2, 2 9 3 (1 9 8 8) &M) • DNA§§ 

[0047] .t&<Djjmrmnte&i,T®t>nz>Yf*r 

I/WrU^ • 7 7AAMJ-2 3 3A^«c05»* 

[0 0 4 8] fc*tt&*i8L mm&sfttts® 

tf^lo-x, x*/-;k g&gg^#, 
&<hLTte, ttAtfU A, U>&X* 

mxvvix* mm-?>f*Z''yju&&m^e>tL2>. com 
[0049] ajum. ma^o^aw 

fcttTK, tt20-40^ #£L<te2 5-3 5t:<D 

^L<«7-8ftifiTffk mm*<DvH<7>mmzm 
[0050] «*ntt»<o«^mfttt. »*L<«i 



(10) ft88¥4 - 2 7 8 0 8 8 

10 

mm\t 3 broths. 

[0 0 5 1] d©«fc5K:LTll6n*»*J»^S5a^» 

mm. rnxmm. ttv+ixtfnmitm^nzzm 
\zTteWL&p>nzmmmmiim** sDsyjwi«tc 

to, 3 1 4-3 3 3H^#Ba £frr«c&£j:0. a 

Coomaasie Brilliant Blue 
R-2 5 0fc<fc*»fift<&*V>Bu «»fcfcfc«fcDlfe 
fcLfcft. «jLtf7r^T^7tt« Ultro Scan XL 

[0 0 5 3] ±BO»<t!*^>^>ir^— 

[0 0 5 4] *WIWCfiL 7l/fcM^UOA • 7? 

aamj-23 3 # & Mtty^y*.? 3 - FT 

(b 1 oB) £^fcDNA»rtf-£JJMBU &D 

NA»f>t^#Ab^m«iAy7X5 F&rai;<ynf/t 

ff'J^A- 7?/TAMJ-2 3 3ilHM*'^AU & 

^T££LT»i£Lfc#, yi/t/t^r-U i>A - 77^ 
30 AMJ-2 3 36**«)ftDfc*ELfc«©3U*aiB 

[0 0 5 5] V>fc«>&3U*Smtt. □UWdrr'J 

IUHWJW-«T*D, »SK|{C«:7 0-8 0%(7DD 

(Report of the Peraentation Research 
Institotes No. 5 5, pl-5, 1 9 8 0. Internatio 
40 nal Jonrnal of Systematic Bacteriology Vol 3 1 % p 
1 3 1- 1 3 8, 1 9 8 10JB) . 
[0 0 5 6] tr*?->BI*ttcE)nU*ffllBB, M 
Af^Ue/^T'J^A - 77/UMJ - 2 3 3 (FE 
RM BP— 1497) . :/Hf/t5rxU«>A • 5^ K 
77-^>^AATCCl 3 8 6 9*Way^7 
U^A • W5*AATCC3 1 8 3 1 (C^ViT, fcf 

bf^>S^1fefcflilrjeiU|e (Joornal of Bacteriolog 
y, vol 112, p8 30-83 9, 197 2&&Xf Jo 
50 urnal of Bacteriology, vol 9 4. p2 06 5-20 
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6 6, 1 9 6 7&M) <h(DS3MBlgttttll (Journal Ba 
cteriology, vol 9 6* p 5 1 5 - 5 2 4, 1 9 6 8$ 

* — If S3 - H-T (b i oC) 

- 8 -75 /^;w>&v>7 L *--fcr£3- H-r-sa 

fe^ (b 1 oF) tfKfclxTfct), £fc'X£t>7, 8 

- y7 ^ J 1 7)13 >&7 * J V v >X yx? — t?£ 3 
-FTSfcfcT (b 1 oA) , rXfttf^>'»t 

S«3-F-r»««T (b I oD) &&ZfV*?> 

3!lffi®£*M^lji* 5 Kit Ktt >*/ >± 9 — fcf &3 - 
Ff^fcte^ (b i oB) £^tJDNA8rfrfc*$&9itf) 

ft^«^ft±«». ^Hfyt^xU^A • 77/UM J 
[00 5 7] 

[0 0 5 8] 

(a) 3u^a!»****-r*if^>*2a^»»y 

MMJftAJM [|fij£:£*2g, <NH«)tSO« 7 
g, KjHPOi 0.5g, KHtPO* 0.5g, MgSO< 
0. 5g, Fe SO< • 7 Ha O 6ng, Mn SO* 4^6 
H*0 6mg, SP#X*X2.5g, 2?if$/j»5g, 
?>2 0 0wg, ttK^73>2 0 Ojtg, 9^-7.2 
0g, fifi^C 11] 1 I t£, ^Utf/t^xU^A- 
AMJ-2 3 3 (FERM BP-1 497) 
T. O.D.OT82. 9fcfc**T*»U 

fc. &e>wtm<*zBM&mm Hut:B*2g. cn 

H4)tS04 7g, K2HPO4 0.5g, KHiPO* 0. 

sg, Mgso* o.5g] r2@ft^L^. conft* 
1 omioBummmzmmL* ^01*9 lni*. asm&, 

5 0t:fclWLT*lr»fclf*^>*««C«« (J** 
0.2%, tt87>^EX£A0. 7%, KH1PO4 0.0 
5%. K»HP04 0. 0 5%. MgSO< • 7HtO 0. 
0 5%, F e SO* • 7HiO 6ppa. MnSO< • 4 — 
6HaO 6ppa, f75>-HC 1 1 0 0 $ig/ I , fcf 
*5>- r^ir-f JS#1f5/&0. 156, ^Jl/3-XO. 
2%, ftXl.OX) KSSADU ^l—Hcfc 



(11) #RW4-27 8 088 

[0 0 5 9] Efi&lCLT, ^UtfA^xUOA-^^/t 
AMJ- 2 3 3 (FERM BP- 1 4 9 7) (DfttaD 
JC, ^l/fcfA'^xU^A • 7^h77-^>nATC 
CI 3 86 9, 3«J*/WJ!>A*^ 
$*AATCC3 18 3 1 &JSVrrftfl03 U^SUM 

(B) t^>B*tt^»«»»t(Ott*ttl» 

<to, *a3u*aima<otf^>^**tt$«sr 

[0 0 6 0] ±g2 (A) Tft*SL/:, 3«CDii rj*ltfffl 

>g#ft*)»S£W*ra:, Xvl«Jt7 • 3 'J (Escher 
ichia coll) R8 7 3 (b i oA4) , f^R 8 7 4 (b 
i OF1 2) , BR8 7 5 (b 1 OB17) , ffiR8 7 
6 (b 1 oCl 8) , [r|R8 7 7 (bioC19) Tfc 
£ [ ( ) rttt^MttcOfife^ (Genotype) 
20 *&2:n5«)»«©BIB^J:cffl!t»*ttfcoViTtt* Jo 
urnal of Bacteriology, vol 94, p 206 5-2 0 

6 6 (1 9 6 7), Journal of Bacteriology, vol 1 
12, p830-839 (197 2) . 

[006 13 cns©i;*^>K*«jBMiM»fc3 

[0 0 6 2] ^Hf/I^T-UOA- 
77/^MJ-233 (FERMBP - 1 4 9 7) t ^ 
UtfA^T-U^A • 7^h77-^>^AATCC 1 3 
8 6 9, 3>JWfU^A.^5*AATCC3 
1 8 3 1 tt, X->X»J t7 • 3 U R 8 7 3 

(bioA4) , ^R8 7 5 (bioB17) , HK8 

7 7 (bloD19) taitUfc^ |^R8 7 4 (b i 
oF 1 2) , RR8 7 6 (b i oC 1 8) fcttttLft* 

\Z7, 8 - i?75 7 ^7 W>»7S / h7>X7X7 
-**3- H-T*»fi^ (bio A) , ^X^f^ 
>v>t^-^3- H-r^3te-T (b 1 oD) ^iac 

tr^>"»-fe^-i?s3-H-rs»e^ (bioB) 

[006 3] 

[^I6W2] ^Hf/t^-rU^A • 77/UMJ -2 3 
3A*©e*^>^>-fe^—tf*3-H-r*ilfertF- (b 
ioB) ^HDNAmyr<o^a->it 
50 (A) 7V\iWrWI* • 77AAM J * 2 3 3<Z>£ 
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(12) 



®08¥4-2 78088 



21 



22 



¥£7fc**iA*jfi mfcimmzg* (nh4>*so4 7 

g, KiHPOi 0. 5g, KHtPO< 0.5g, MgSO< 
0. 5g, FeS04 • 7H 2 0 6mg, MnSOi 4-6 
H2O 6mg, »#X*X2.5g, *lf*/B5g, fcf* 
7^>2 0 0Mg, «[K^T^>2 0 0ug, ^n-X2 

og, tt*i i] 1 nc, :/ni;t*yy«>A • y^n 

AMJ-2 3 3 (FERM BP-1 4 97) fcttgtfl 

Ow/BlOMncU V^-A££tfl Omll NaC 1 - i0 
2 OmMh'JX©*^ (pH8. 0) - InM EDTA-2N 
aJSftl 5mlfc«»Lfc. *fc:/Dx*— fefKS, Sifc 
»&#1 0 0 tfg/Bll;:fc5,J:5fc«n!U 3 7t;Tl 

S#o. sxfcfcScfcSfcSHnu 5 0"CT6i$ra#ia 

10-12*0 U ±faiS#£#IfcL, B*6H-MJ*A 

ife#Lfc&, JB&bfc. #£ttfcDNAlCl ObMMJX 
lg»$S (pH7. 5) - IbM EDTA • 2Na88t5Bl£ 

[0 0 6 4] (b) to&zfrvtm 

±IS (A) ^Tf fe^l/tA^fU W • 77/UMJ 
-2 3 3£D^DNA90tfl^W*Sau3AI 1 
uoit£fflV>, 3 7<CT2 OftmKfemt&ttttMLTc. 
£<D&###DNAt;::3X5 HpWE 1 5 (Xh7^>* 30 
->#&) SaraBamHITMLm RU> 
«fci&3Il<fct>0>£rg£L, 5 OnMh 'JX««ifc (pH 
7.6), lOiMmXHh-M 1 mM ATP, 1 
OoM MgC l»JktfT4DNAU*-1f 10DitO**» 
£8sJnL (&tf#CO«&ra&]fcfi&T**) . 4«CT1 

[0 0 6 5] (o t:^5 i >^^^*r^»^sa 
- F-rsac^ ££tf3XS KoSft 

hge (B) «T»fc3XSFB*ftfflK SJffiX'>XU 
tr-3»JR8 7 5 (b i oB 1 7) MifiiAL, 40 
7>hTU^>5 0ing£^tflliRi&Jfe [KiHPO* 7g, 
KH2PO4 2g, (NH4)rS04 lg, MgSOi-7 

h*o o. ig, #ifi$/&i og, ^3-x2g&r; 

*^1 6 g£&S*l 1 IZ®B] \Z&mi,1t. 
MA\Z\t* Sfijg<fcOffii^$nTV^ADNA in vitr 
0 Packaging Kit fc^UTfT^fco £ife±e>£im£a 

g4 y7A$HpHSG399-b loB5.5 

Hind I 1 1 2 5.5, 2.2 

Sac I 2 6.0, 1.7 



y^mm^cft^ffl^xia^^^^, hx^hpwe i 

5 8kbODNA»rH-^lBI^, &3tt3 Okbtf) 

DNAJfffr^KaSttfc. *3X$ FfcpWE 1 5-b 

[0 0 6 6] (D) hT#^>v>1r*-if£:3-K-r£ 
i&fc^SSfrDNAWK' <b I o BBfffi-) ©^7X5 H 
p H S G 3 9 9^(0-9-^ □ - - >? 
±E (C) J©Tr#fcnX5 KpWE 1 5-b I o 2\Z<& 

^7X> HpHSG3 9 9 (£igjft£DrfJ 

is) ^tr^7 c >'»-fe^-if*n-H-r^jagr^tp 

DNA^«:TI3(OtfeD^^D-r:>^L^. 
[0 0 6 7] ±^ (C) JST^fcuXSFpWEl 5- 
b i o 2&mimmvi I n d IIITSJSrLfcfcc&i:, 
^7X5h*pHSG3 9 9«l81iHind HIT 
V)WrL1t*><D%:M&V. 50nMh'JX««IS (pH7. 
6), iOiWXWh-^ IbM ATP, 10m 
M MgC li&tfT4DNA'J#— 1 uni t<D£j£#£ 
*DDb(^^©iiStt^»ST*^) , 12ttl 

[0068] ftenfc^x* HflMftiat*, «Kt*;u 

(Jonrnal of Molecnlar Biology, 5 3 , 1 5 
9, 1 9 7 0) ICj:0X'>lUt7-3rjR8 7 5 (b 
i oB 1 7) flc£JgK<£&U ^P7A7XX3-;l,5 
0ng£^O3*R«Jfe [K»HP04 7g, KH2PO4 2 
g, (NH4)jSO« lg, MgS04-7H 2 0 O.lg, 
^IfS/KlOg, ^;iO-X2gRt/&?U 6g£&® 

7K1 ncfc#] 

[0 0 6 9] ZO%te±<D&if&&ftmz<i:r)&#i%x 
U M^O^X^HDNA^fflU S^X^ 
K£«IS»$l;:<i:D9J»rU 7^o-xy;H^*|i^ 
^^Tgl^fcii:^^, ^X^ HpHSG3 9 9<D^$ 
2.2kb<ODKA»r^lC^, &2tt5.5kb<0#ADN 

3tt5. 5kbODNA»fM-©$(I|giP^|»|Cte»*icfcr; 

jKz>DNAWffro«is»*«iwfjStt&H*H 1 \zmr. 
[0070] ^^±ET^y^x^K^a$gie»^ 

TR<D&4\Zncr. 
[007 1] 
[^4] 



<kb) 
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Kpn I 



(13) 

4.7 , 3.0 



1#M¥4-2 7 8 088 



±.m<Dmmmmz&mm-Jv*>nz>77xz f*p 

HSG3 9 9-bl oB5. Sttit&Vft. 
[0 0 7 2] fcUICjzD, tr*^>*»fe* — tffcn- 
F-fSfcftT (bioB) £^tr±£$#tt5. 5kbtf> 
DNASrfr (Hind II I»r>V) 
fc. 

[0 0 7 3] (e> e*^>v>-fe*-*fer£3- FT* 

SSfrDNASrtf- (b i oB»rfr) <D7?7>$ F 
pBluescript 1 1 '\(Di^^n-->^ 
±ge (D) ^T^fc^^ KpHSG39 9-b i oB 
5. 5tt, bi oB£^trg$#Jfc5. 5kb0#ADNA 

»«»*lC/h«Mfc-r*fc*C y^X^H pBluescript 
II (XF?*i>->tt<fcDrfcfJ!R) ^k:^>v>-b^ 
F^*3t^£^tfDNAffiK-£T®CD£:fe 

[0 0 7 4] ±12 (D) SWc^7X5 FpHSG3 
9 9- bio5.5SWa8*Hind 1 1 I $5<kT$$ 
a c I Ti»0rL/!:t>£>£, :^XS F pBluescript I I 
£&HE»&Hind 1 1 I te&ZfS a c I TSHKLfcfc 
(D&ii^U 5 0mMHJX$«ft (pH7.6K 1 OinM 
yftXHh-^k 1 mM ATP* lOaMMgCl. 
2fctfT4DNA'J#-1flunU <B#j£#£S&ttlU£-j£ 



[0 0 7 5] i6n^7X5 PBttRfr*. iffiCD^ 
fclCffiVMl&gex^XiJ t7 • 7 5 (bioBl 

7) ft&JBJUE&U T>b!vU>5 0i«^tra«^ 
m [K»HPO< 7g, KH:PO< 2g, (NHihSO^ 

lg, MgSO^ 7HiO0.1g, #1f*/&l 0g, 

sown - x 2 g Rt/«^ 1 6 g zm%* 1 1 k mm] \z 
[0076] com&tn&i?&&%mz£K)mttg>& 

U f&mm&QjyX* FDNAfcfl&ffiU ^r/^X^ 
F£MRS*fc*D!WrU 7#D-xy;VS&8cI&£ 
ffl^TW^t^^^ 75X£ F pBluescript I I (OS 
5 2.9 SkbtBDNAI^JCilDA, &S*Jl. 7kb<D#A 
DNA^rM-^S^^nfc. ^S^RBP^-C^L&t 
50, S5»l. 7kb<ODNA»rH-oMIS»*i88iW& 
ft** tfSJ»r0ffr(Z>*£$ tttftf23c 3 iC^Lfc t& 0 T 
ifc^fc. rODNAKH-(DMIHff*!BKjAttH«Bll^ 

[0 0 7 7] £fcJ:f2T$fc:/7Xi= F&&SMRB* 

[007 8] 
«5] 



&5 



i 2x:ti 5^ras^5* 

^7X$ KpBS-bloB-HSl, 



Hind II I 
Sac I 
Hioc 1 1 



i.&ommmmz&Qftm'jvztLZ??** fsp 

BS-bioB-HSl. 7 LttoZLtt. 
[0 0 7 9] EU:fcJ:D. H^>v>-fe^— If £3- 
FT^afc^ (bioB) £^tr*£3jWBl. 7kb<0 
DNAfcrtt* (Hind I I I - S a c I toft) Z&ZC 

[0 08 0] 

(b i oB) <0&&mm<?>fr1£ J &fcm2<D <E) JIT^ 
Snfck^7 c >-»ir^-tf^3~r I 'r^il^ (b i 
oB) ^*tT«*)0ftftl. 7kbODNA»rfr^^^T, 



WWrfrO^gr^ (kb) 
4.65 
4.65 
4.65 

-t^ifiSffi^I^^X^ FpUC 1 8iMpUC 1 9 
*mto*V J ?**PX9U**Vmmk (dtdeoxy cbai 
o termination &) (Sanger, P. et ah, Proc. Nat. 
Acad. Sci. USA 7 4 , 54 6 3, 1 9 7 7) IC<fcOI22 

— fcf£n- Fr*«fiT (bioB) ft, TEOE^JSr 
4? ^^53 3 4(DT^/M^n-F-T^l 0 0 2<oias^ 

[00 8 1] 
[ffc7] 
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25 
(BAft) 



#Kl¥4-2 78 088 

26 



Bf9a«3 : 1005 
Kfl<©«: «ft 

4**:yH^^>f^A (Brevlbacterioe flavon) 

«t « : NJ-233 

SfcttH : 1-1002 



Be 99 

ATG AC A ATC CCC GCC ACC ATC CTT GAC ACC GCC CGC ACC C4 A OTT CTG 48 

Met Tbr Ilo Pro Ala Tbr lla L.u As? Tbr Ala irg Thr Gin Val Uq 

15 10 15 

GAA CAG GGA ATI GGC CTT AAI CA6 CAG CAG TTG AT6 SAG GIT CTC ACC 98 

61» €lo Gli He Gly Leu Gin Clo Gin Loo let 31u Val Leu Tbr 

20 25 30 

TTG CCT GAA GAG CAA ATT CCA GAC TTG ATG GAA TTA 3CC CAC CAG CTT 144 

Loo Pro Gin Glo Glo lie Pro Asp Lai Ret Gin Inn Ala tilt Gin Val 

35 40 45 

CGG TTG A AG IGG TGI GGA GAG GAA ATC GAG GTA GAG GGC ATT ATT TCC 102 

Art Lbu Lytt Trp Cys Gly GJq Glo fie Gin Val Gin Sly 11c He Ser 

50 55 60 

[0 0 8 2] 30 Wfc8] 
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27 

CTC AAA ACT 6GC 
Lea Lys Tbr Gly 
65 

GGG 176 in GAA 
Gly L«a Phe Glo 



CTG GTT 
Leg Vol 

GAT TTC 
Asp Phe 

CTG GAG 
Leo G1q 
J 30 
GCA GCA 
Ala Ala 
M5 

GOT GCC 
All Ala 



GAA GCC 
GU Ala 
100 
GTC GCC 
Val Ala 
115 

GAA GCA 
GU Ala 

ICG ATC 
Sor lie 

GGC GT6 
Gly Val 



TAT TTC CCT GAA 
Tyr Pbe Pro Glo 

ieo 

ACT TTG CX CTG 
Tbr Leu Arc Lev 
185 

ATC TTA GGA ATG 
He Lea Gly Jet 



[00 8 3] 



(15) 

28 

GGT TGC CCT GAA GAT TGC CAT TTC TGC TCA CAG TCT 240 
Gly Cys fro GJu Asp Cys Bis Pbe Cys Ser Gin Ser 
70 75 69 

ICG CCG GIG GCT ICS GTG TG6 C1G GAT ATT CCS AAT 28$ 
Ser Pro Val Ala Ser Val Trp Leo Asp lie Pre Aso 

85 90 95 

GCT AAA CAG ACC GCA AAA ACT GGC GCT ACC GAA TTC 336 
Ala Lys Glo Tbr Ala Lys Tbr Gly Ala Tbr Gle Pbe 

105 110 
GCA GTC HAG GGG CCT GAT GAG A6G CTC ATG ACC CAG 334 
Ala Val Lye Gly Pro Asp Glo Are Leo Net Tor Gle 

1Z0 125 
GTC CTC GCG ATT CAC TCT GAA GTT GAA ATT GAA GTC 432 
Val Lao Ala lie Bis Ser Glo Val Glo He Glo Val 

135 140 
GGA ACG TTA AAT AAG GAA CAG GTG GAT CGC CTC GCT 4SQ 
Gly Thr Leu Asn Lya Glu Glo Val Asp Arc Leu Ala 
150 155 160 

CAC CGC TAC AaC CAT AAT TTG GAA ACT GCG CGT TCC 526 
His Arx Tyr lao Bis Asn Leu Glu Tbr 41a Ar* Ser 
165 170 175 

GTT GTC ACC ACT CAT ACA TGG GAA GAG CGC CGC GAA 576 
Val Val Tbr Tbr Bis Tbr Trp Glo 61o Ar* Art Glu 

18S 190 
GTG GCA GAA GCT GGA ATG GAA GTC TGT TCC GGC GGA 624 
o«l Ala Glu Ala Gly Net Glu Val Cys Scr Gly Gly 

200 205 
GGC GAA ACT TTA GAG CAG CGC GCC GAG TTT GCC GTG 672 
Gly GU Tbr Leu Glo Glo Arc Ala Gle Pbe Ala Val 

30 MrS9j 



-278088 



—517— 



(16) 



7 8 0 88 



30 



210 215 
CAG CTG GCG GAS CTT BAT CCC 6AC 
Gin Leo Ala Blu Leo Asp Pro Asp 
225 230 
OCT C6C CCG SCC ICC CCA TTT GCC 
Pro Art Pro Gly Tbr Pro Pbe Ala 
245 

ACS CTC T66 CCT CAT ATT 661 GCG 
?hr Leo Tro Pro Bis U« Sly Ala 
260 

ATG CTT CGT TTT GCT G6C GGT CGC 
Hot Lea Arc Pbe Ala Gly Sly Art 
275 280 
TCC GAS CAA GCC CTC CTG SGA GGC 
S«r Glu Gin Ala Uu Lea Gly Gly 

200 295 
TAC CTG ACC ACG CTC G6C CGC CCA 
Tyr Leu Tbr Thr Lea Gly Art Pro 
305 310 
GAT CGT CTC CAG CTG CCC ATC AAA 
Asp Arg Leu Gin Leu Pro lie Lyt 
225 

[00 84] 

[£ftW4] □U^il^TttJiL^^XiF 

(A) 7y7,^ KpBY5 0 3©IS» 
^^KpBY50 3ll ^Pfcf/t^^U^A • X* 
WXIF012144 (FERM BP-251 

s ft*d. ftw^i-9 57 8 sfr&mzmmvxo 

fcLTIMLfc. ¥^tttt«A«J& [K5!l2g, (NH 
4)2 S04 7g, K2HPO1 KH1PO4 0.5 

g, Mg SO4 0. 5g, F e SO4 • 7HjO 6mg, Mn 
SO4 • 4-6HjO 6mg, £fcX*X2. 5g, #lfa 

/K5g, t:^5f>2 0 0Mg> mm^r^>2oou 
g, ?Mvn-x2 og&tf*&*i I] 11c ^i/W 

^-r'J^A • xm-XIFOl 2 1 4 4£*HBt*i« 

Bg/Bl<D»aiCU7^-A&-&0«*« [25mMh'JX 
(tFD^y^^) 7^/**X 1 0fflM<DEDT 
A, 5 OmM^lLO-X] 2 0 a] ICS® U 37tTm 
WR«*«fc. R&m\Z7)),%t)-SDSWt [0.2N 
NaOH, 1* (W/V) SDS] 4 0ml£j$iJDU 
aMCSftLT^i&KTl 5^TOSlfc. ~<7)£ 
iSiftCiWl^U^A** [5MM*tJ9AM6 0ii 
L Ml 1. 5nU ^2 8. 5a]0fi^ffi] 3 Ob!* 

CO 0 8 5] Mtt^«frMfK»U 4ttl 0# 
01. 1 5. 0 0 OXg0frb«MRK«»»t. ±gfct£^ 



220 



GAA GTC CCC AT6 AAC TTC CTT GAT 720 
Glo ¥al Pro Ret Asa Pbe Leo Asp 
235 240 
GAT AGS A AT GTA TG6 ACA GCC GTG 768 
Isp An Asa Vol Tr P Tbr Als Val 

250 255 
TTC CGC CTT 6CG ATS CCT CAC ACC SI 8 
Pbe Art Leu Ala Set Pro Bin Tbr 
265 270 
GAG CTG ACT TT6 GGC GAC A AG GGT 884 
Glu Lea Tbr Lee Gly Asp Lys Gly 
26b 

ATC AAT GCG AT6 ATC GTC GGA AAC Q12 
fie Asn Ale Nee lie \»l Gly Iso 
300 

ATG GAA GAT GAC CTC GAC ATG AIG 060 
.let Glu Asp Aap Leo Asp -let Ret 
315 320 
GTC CTT AAT 1A6 GTC ATC TAA 1005 
Val Leu Asa Lye Val I In 

[0 0 8 6] £n\z#&<Dyx;-fr-9aa*)Ui>m 

(7x;-jk^pp*M=i : imnm 

g'LVfffc&U MTT5m 1 5, 0 0 

moxfs-fr&m^ -2ot:Ti^ra»s^ 4<c 
t i o#ek 15,00 o x8<D»&&mz&\% turn 

30 [0 0 8 7] fct«£«EEft&SL TEgfjft [hUXl 
OmM, EDTAlmM; HC I £TpH8. 0KHH&] 2nl 

\zmmLtt. mMm\zmit^>v&m&L [5m»«^)T 

EJSffiftl 0 OmliC&fc-fe^Al 7 0g££fl?$i*£ 

m 1 5m!il Omg/olX^v^A^D^ K^fflBl 

£ftlAT, 1. 3 9 2%/m\\Zfit>tt. 

=&1 2tT4 2W % t 1 6, 0 0 OXg<Djfrfc#«£ 

fritz.. 

[0 0 8 8] ^^X5 HpBY5 0 3fi«^«MltlCck 

40 >F*&m®?m>b%<Dmmfr%&2i:zctiz<i:t). 

7^XS H pBY 5 0 3 Z$WtWm&®1t. 
[0 0 8 9] X^Z<Dftmfc*S&A<0'(V7$.)l>7)l 
3-JUT4®®SLTX^^A'/n'7-f H&ttttNt£ 

u *e>&izTE&mmizKLTmmzH~nt. cox 

SfcbT^nfc^XS Hp BY 5 0 3*$tS&tirm 
tC3« M^hU *A»fc£g»«&3 OnMlCgxiUbfc 
2f&Sx^/-;p*TJDA > -2 0t1»IBIMl 
fc. £<Dmi&& 1 5,00 0 x gWjfrfr^fclCfrrtTD 
NA£itre2i*\ ^5X5 HpBYS 0 3 £5 0 uffi 
50 fc. 
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(17) 



#BB¥4-2 7 8 0 8 8 



31 

[00 9 0] (B) y7XSW^-pCRY3O0 

77X5FpHSG2 9 8 (£fii§») 0.5ug£MIR 
^Sall (Sunits) £3 7X:i9ZmR&tt. 7 

[0 0 9 1] ME (A) 3lTil«b^^X5HpBY 
5 0 I (10010^3713 

it. 

[0 0 9 2] W%<D7yXBL FDNA##&£i§£U 

0BMh«JX«««cpH7. 6, lOaMMgCl*. 1 0 mM 
lmM ATPfttfT4DNAU# 
-•IflunittC^cfco^^^ftL, 1 6t:-t?l 5 

M10 9 3>t!f>htJI/ (£#ii§» £JB£fc&L 

[0 0 9 3] J&H«*Btf*3 0 tfg/Dl (&**»«) (0 
^tY^yX lOOug/nl (&«*&) ©IPTG 

0 0/zg/ml (&»*&) ©x-gal (5-^nqe- 

g, NaCl 5g&{/lfi*l K pH7.2) T3 7tl: 

U &*:/7X5 F£7^#U-SDSS; [T. Maniati 
s> E. F. Fritsch, J. Saab rook., "Molecular clonin 
g M (1 9 8 2) p 90-9 IZ&Ktm&Vtz. 
[0 0 9 4] -tOte*. ^7X5 HpHSG29 80S 
a 1 I«l:/7X5 KpBY5 0 3**tf)£j4. Okb 
0»rM-^}fA$n^y^X5HpHSG2 9 8-or i 

[0 0 9 5] &\Z®m<DH&Zm<<\ lffi§2 (A) 
£ftfc77X5 FpBY5 0 3DNA£{*!lffifif*Kpn 

1 &l/Ec oR I lCT^SUT^^n-6«f)2. IkbCDD 
NA0rtf-£±IE:/7X5 FpHSG2 9 8-o r i <OK 
pnI&^EcoRlMi:^D-r>^U 7*7X5 
H^^-pCRY3 0^I»l,fc. 

[0096] 

mnms] ^7X5HpCRY3o-bio2©M 

H!fiW2 0 (E) «T§etlfc^7X5 PpBs'-b i 
oB-HS1.75ug^|g»lfHind lllAXt 
S a c I 5unil^t)^K 3 7«CT 1 ft[8!EJ&£ 

^6 ^7X5 KpCRY3 



52 



it^SUfct)®^ XHM4 0) (B) «TSen^^7 
X5HPCRY30 1 Mg£f&ilB»3fcEc oR I 1 uni 

t£ffiV\ 3 71CT 1 mm&i&2'£ft#i,it*>v>zm& 

U S 13«^U7-if^31-rSC:^ICcl:0¥?»^«t 
bfcft. 5 0mMHJX8«& (pH7. 6) , 1 0bM5^ 
:*XWh-;k 1 mM ATP, 1 Onitf M g C 1 2 *5£ 
tfT4 DNA'Jfl- t£lunit©&«#£*ilDL 

#<&»gtt£**«flre&*) , 1 2t:r 1 5p*wje*$ 

J0 ^X'>X'J t7 • 3 'J R 8 7 5 (b i o B 1 7) 

Kfe&U *:J-V*f >>5 OMg/nlS^fcS&tt&ifc 
[K1HPO4 7g, KHjPO* 2g, (NHOiSO* 
lg, MgSO* • 7HiO 0. lg, #1fS/Kl Og, 

^-x2 g R^i6g$is*i it*«n k 

[009 7] COi§%±^^W«^^^cfc D##i3* 
U **fc<fcD:/7X5FDNA£fflaiU ^7X5 
FfcMI8»*lC.I:D*«fU 7#D-xy^«&8cI&£ 
ffl^TH^<hil6, 7'7X5HpCRY30M$ 
20 8. 6kb<^)DNA»rM-*CJOA, 1 . 7kbC!)ffADN 

Atffrtffc&fcttfc. 

[0098] ±ia^in<pi$3$nfc^7X5 kdna 

[0 0 9 9] JBKfc&te, «»/WXtt£ffi^TfTOfc 
:/Ut7\**7^*A-77A\kMJ-2 3 3 (FERM 

BP-1497) 7*7X5FpBY50 2i^l 
OOal(7)©©A^r^li5ilg«i*T«*U. 

2 0m]OA;VXflI«St (2 7 2mM Sucrose, 7nM KHz 
PO4, lmM MgC I2 :pH7. 4) t£Tifc#Lfc. 3£ 
lCM#£8'W>«LTlfci&* 5olW^I/Xffl»«»C®S 
U 0. 7 5ml4>Mtt£:. iEti^nfc^Xi HD 
NA^»5 0 ul£«B£U **ICT2 0#ra»fiL 
fc. Wt7Ka§0 £ffl^T> 2 5 

0 0 3)?J1/K 25/iFDiC^tU /WXfcBHlDft** 
K2 OttWtfKLfc. ^S^3Dj|^iUIHA^ifi^U3 
OISKTI *7"V>f i/>l 5Mg/ml (S 

MG A***rJfiK:*B L 3 0 t;T 2 ~ 3 

3£ifc0?4 (A) ^{CK«<D^j*^^Ty7X5H^# 
[0 100] 
Q-bio2 



Xhol 1 
BaniHl 1 



®m&fr<D*%2 (kb) 
10.3 
10.3 
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(18) 

33 

Epn I 1 

Sac I 1 
Sph I 2 

RY30-bio2t*«lfc. dO^X^HpCR 
Y 3 0 - b i o 2 (O$3[S»^%0^BI 3 \Ztt* 

FpCRY3 0-b i o2lC,tr)^Hte«l$n 
fc^Utf;t^x , J«>A-77/tAMJ-2 3 3-b i o 
2te, ^«*0<tfrS*lTSlS3^CDX|KftlRK« 
±&X£ftffiWftm£, 3*2^260 f*T : ftX 
SFB^SBl 2 04 0# (FERM P- 1 2 04 0) t 

[0 10 1] 

^7X^HpCRY30-b io2©$^ 

tt 

WBcDAJ&ifil 0 0b1£5 0 Oml^Hfc^XntCfta 
U 1 2 01CT1 5#fW8&&J®Lfcfc<Dl;:, £ftfl5 
-C»&»H«(H*M J-233-bio2 £«MU 3 
0t:{CT2 4«RBS»**$ffOfc^ ^ttlCUTilS ^ 
bfcAJ&iftl 0 0al£5 0 0nl^Hft^^X3t»a 
U 1 2 OtTl 5#Bfl«®Lfck<*M;:, lml^feD 5 
Ocells <&»£Kfc*,*:5Kffl»U pgCOOrfcT 

**v^»*i s tLg/*\<»®%T;& 

&mz±ifisitnu--\t®&n&z>z:£ % $5lCAi& 30 

fc. 
[0 103] 

[HJ&0O7] tf^>-»ir^-if<7)»iS 
£Jfc (£U*0. 2%, «R7>^A0. 7%, KHi 
PO« 0.05%, KiHPOi 0.0536, MgSO*- 
7H*0 0.0 5%, FeSO< • 7HaO 6ppn, Mn 
SO« • 4-~6H*0 6ppE, fT5> • HC 1 10 0 
/ig/I> fttft?*^>2 0 0jig/l) 10 0ml£5 0 40 
0il£Hfc:7^X:JiC#&, «S («E«pH7.0) L 
1t&* y P t/^ f 'J •> A » 7 7/UM J - 2 3 3 - b 

1 o2*£*HU MttfciOm 2 X 
(W/V) ft<5J:5£to*_, 3 0tlCT3 QMI^^^t 

[0 10 4] ^SStLry^X^ HpCRY30-bi 
o 2&&ftL&»7Utfrt£r7iJ5'A - 77/UMJ- 

2 3 3tt£4IHU HH»C««*fTT3fc. 

[0 10 5] tt£tt*^?£7>8«4i Model J 2- 
2 8 0 OOrpaTl 0#f3h 8K>U HK* 50 



&RW4-27 80 8 8 

10.3 
10.3 

8.6, 1.7 

*ftSM#*D5Eg»;:, 0. 5M Tris-HC 
1 (pH6. 8) £0. 1 2 Sal, 1 0% (W/V) SDS£ 
D.2 0 0mi, )3-^^yhX^/-;U«r0. 0 5 Oil 

LT, 0.0 5% (WA) BPB£7 0% (V/V) ^Uir 
□ -JHfe^tU OiMU>B^-b 'J (PH7. 
0) (DO. lBl€»*fc'b«)ft*»«K»«i:-r«5. 

[0106] t*«a*£ rjs— ib*na (ft) jSsds 

-PAG^lz-M 0/2 0-10 1 tt**£ 
5*17:/^>f Lfc*. 6 OaAOfcfciTC, »6 0^ 

[0 10 7] Cooaassie Brilliant Blue R - 2 5 0 0> 

0.25% or/v) GEttoag) £^frx* y 

(9:2:9, V/V) jUtlry^l/- 

HBftfiUfca. x*/-;k »R, * (2 5 : 8 : 6 
5, v/v) sat (Kfe«9 fc«U 8<S*U 

-*»-* (10:15:175, V/V) jgft («# 

*a 3 tj© * >/^aon> f t Lxik&znx^z Z t 

5££«l»-r*;:£#T£*. CG>/t>Ffl>»»» 
77^J/7ttB ruitro Scan XL U— »f-5 s >S/ h 

A • 77nAMJ-2 33-b i o2^l:titl5fc: 

pCRY30-bio2 
tflU*bft^^|/lfytjr^U">A • 77/UMJ - 2 3 

[0 108] 

5^>-fe^— tf£3-F-r*aiST (b i oB) «r*tfD 
NAWM-T&O, KDNA»ffrft*tr**9|(D^X5 

m&r?mmz&*ttimtet.izz>. 
[0109] ^©^aicurakAdn*:*^® 
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(19) 



ftM¥4 - 2 7 8 0 8 8 



35 

«£T (bioB) £#t*DNA0ffr©M®9*l::<fc* 



36 



[0 2] 7kb©**WDNAWfra>* 
&E2*Jfc£©fcfe(Dl8«&0. 
[03] HpCRY30-b i o 2 



[01] 



(kb) Hindi BdcRI SocI 
#5.5 | 1 1 — 



Kpnl 
— i 



HndfflEecRl Sod 

#3iOI 1 • 



1.7 



Htxm 



SocI 



Hiram 



Kpnl 
— I 




Hiram 
— \ 



[02] 
Hindi- SocI l.7kb*rtf 



HftKSpnl EcdRI 



Smol 
I 



HncI SocI 
I -J 



SocI 



bioB (840t>p) 



[03] 



pBY503 fi£ 
W2. 1Kb 




PBY5036* 

HIM* 

tf)4.0kt> 



PCRY3O-B102 

fl? 1 ™ VecoRI 



pHSG298 
2.6hb 



(5DIDLC1. 6 
//(C 1 2N 

C12R 
(CI 2N 

C 1 2R 
(C 1 2N 

C 1 2R 
(C 1 2N 

C12R 
(C 1 2N 

C 1 2R 
(C 1 2N 



F I 



15/52 
1:13) 

15/52 
1:15) 
1/21 
1:13) 
1/21 
1:15) 
9/00 
1:13) 
9/00 
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(20) 



4$SI¥4 - 2 7 8 0 8 8 



C12R 1:15) 



^ttbRSSMftRaBT+ftSTS 3# 1 X«!^»aWjil^*8TI§ 381 

(72)«^« »jn mm 

XttJMHMmUPftfe 8 Tl 3 # 1 



—522— 



